Elevation of liver endoplasmic reticulum stress in a modified choline-deficient l-amino acid-defined diet-fed non-alcoholic steatohepatitis mouse model.
Endoplasmic reticulum (ER) stress caused by accumulation of misfolded proteins is observed in several kinds of diseases. Since ER stress is reported to be involved in the progression of non-alcoholic steatohepatitis (NASH), highly sensitive and simple measurement methods are required for research into developing novel therapy for NASH. To investigate the involvement of ER stress in NASH pathogenesis in a mouse model, an assay for liver ER stress was developed using ER stress activated indicator-luciferase (ERAI-Luc) mice. To establish the assay method for detection of ER stress in the liver, tunicamycin (TM) (0.3 mg/kg i. p.) was administered to ERAI-Luc mice, and the luciferase activity was measured in ex vivo and in vivo. To evaluate ER stress in the NASH model, ERAI-Luc mice were fed a modified choline-deficient l-amino acid-defined (mCDAA) diet for 14 weeks. After measurement of ER stress by luminescence imaging, levels of liver lipids and pro-fibrotic and pro-inflammatory gene expression were measured as NASH-related indexes. In non-invasive whole-body imaging, TM elevated luciferase activity in the liver, induced by activation of ER stress. The highest luminescence in the liver was confirmed by ex vivo imaging of isolated tissues. In parallel with progression of NASH, elevated luminescence induced by ER stress in liver was observed in mCDAA diet-fed ERAI-Luc mice. Luciferase activity was significantly and positively correlated to levels of triglyceride and free cholesterol in the liver, as well as to the mRNA expression of type 1 collagen α1 chain and tumor necrosis factor α. These data indicated that the use of ERAI-Luc mice was effective in the detection of ER stress in the liver. Moreover, the NASH model using ERAI-Luc mice can be a useful tool to clarify the role of ER stress in pathogenesis of NASH and to evaluate effects of drugs targeted against ER stress.